[ ]
United States Patent [19] 11] Patent Number: 4,565,497
Miller et al. [45] Date of Patent: Jan, 21, 1986
[54] PUMP ACTUATOR 3,963,380 6/1976 Thomas, Jr. et al. .
e . 4,167,046 9/1979 Portner et al. .
[75] Inventors: Phillip J. Miller, Berkeley; Jal S. 4,384,829 5/1983 Conley et al. .vverrererrrenenes 92/50 X
Jassawalla, San Francisco, both of
Calif. FOREIGN PATENT DOCUMENTS
[73] Assignee: Novacor Medical Corporation, 260233 6/1970 U.S.S.R. covcvvmvcrneniisenscrcrenens 73/728
Oakland, Calif. Primary Examiner—Carlton R. Croyle
[21] Appl. No.: 680,731 Assistant Examiner—Theodpre W. Olds )
Attorney, Agent, or Firm—Fitch, Even, Tabin &
[22] Filed: Dec. 11, 1984 Flannery
Related U.S. Application Data (57} ABSTRACT
[63] Continuation of Ser. No. 446,454, Dec. 3, 1982, aban. ‘I actuator is described for use in a pump having a
doned. pump chamber whose contents are expelled by move-
ment of a pair of pusher plates toward one another. The
[51] Int. CL4 ..o F04B 21/00; F04B 43/00; actuator includes opposed solenoid armatures which
HOZ2K 33/14; A61F 1/00 are operable for movement between open and closed
[52] Us.CL 417/63; 417/412; positions. The armatures are each operatively con-
. 310/33; 310/22; 128/10; 128/DIG. 3; 623/3 nected to an associated pusher plate by a main spring
[58] Field of Search ................. 417/410, 412, 413, 63, which is attached at one end to the back end of the
417/417-419; 310/33, 22, 29, 36; 73/722, 728; armature, extends through a front-to-back slot in an
318/127; 128/10, DIG. 3; 3/1.7 armature core, and is connected at its opposite end to
[56] References Cited the hpushc':r plate.dAd pair oé‘ prel?allld spllélingsf clz;rtied on
each armature and disposed on either side of the associ-
U.S. PATENT DOCUMENTS ated main spring acts to hold the main spring in a pre-
1,893,776 1/1933 Hull . stressed condition prior to solenoid actuation. With
2,228,565 1/1941 Haddaway 417/412 closure of the armatures, and with the sac still in an
2,429,441 10/1947 Williams .....ccccccereenervncrneccane 417/413 expanded condition’ the main springs are disengaged
2,816,514 12/1957 Freese . from the associated preload spring and placed in a more
§’gg§’;’g§ gﬁggg gew?{dd """""""""""""" B3/722X  stressed, more planar configuration, with the increased
3308361 5/1967 N:f:. y stress in each main spring being relieved by movement
,308, ietal. . her--
3,515,966 6/1970 De Valroger et al. ..o 3187127  Of the pusher plates toward one another:
3,633,217 1/1972 Lance . ’
3,867,675 2/1975 Kitz et al. ccocevercrerennnnne 318/127 X 7 Claims, 6 Drawing Figures




